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Introduction and Acknowledgements: 


In the inside zone of southwestern 
Japan, there are found scatterings of 
the Miocene strata that are assumptively 
representing the First Paleo-Setouchi 
supergroup (Ixeser, 1951) i. e. Mizunami, 
Isshi, Ayukawa, Tsuzuki and Tsuyama 
groups etc. Yielding rich faunas and 
floras, these strata are interesting sub- 
jects for the members of the Paleo- 
Setouchi research group. The Mizunami 
group, the type of the supergroup, was 
developed in three mutually connected 
basins, Kani, Mizunami and Iwamura in 
Gifu Prefecture. The present writer is 
studying the stratigraphy and paleon- 
tology of this group and he has partly 
reported the results. 

This paper is the third result and 
prepared in view of taxonomic and paleo- 
ecological accounts of the Lucinid 
pelecypods from the Mizunami group. 
These are the interesting forms inasmuch 
as they are the indicators of various 
environments. 

The following species - are - collected 
from the Mizunami group in the Iwa- 
mura and Mizunami basins. 


* Read June 28, 1956; received Apr. 28, 1956 - 


Wallucina habei IroicaAwa 

Wallucina okumurdi n.. sp. 

Pillucina (Sydlorina) yokoyamai (OUTKA) 
Saxolucina (Megaxinus) k-hataii (OTUKA) 
Lucinoma acutilinzata (CONRAD) 

Cavilucina (Monitilora) kitamurai (HaTat 
et NIsIyAMA) 


. The writer is indebted to Prof. J. 
Maxryama for his suggestions and revi- 
sion of English. Thanks are also due 
to Dr Kuropa and Dr. T. Hase for 
informations about the taxonomic mala- 
cology. 


Paleoecological totes 


Some paleoecological aspects of these 
species were observed in field and labora- 
tory considering the data of stratigraphy 
and fossil fauna. Although these data 
are not complete at present presumably 
overlooking minute species, the conclu- 
sion might not be very different from 
that based upon the more accumulated 
material. 

Cavilucina (Monitilora)  kitamurat 
(Harar et Nistvama) and Wallucina 
okumurai n. sp. are found only in the 
Shukunohora sandstone associating Mzo- 
gypsina kotot Hanzawa, Operculina com- 
planata japonica Hanzawa, Aloidis 
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nisataicnsis Oruxa and Turbo ozawai 
Oruxa etc. Both valves of every indi- 
vidual of these two species are attached 
showing autochthonous origin in the 
sandy environment. The fauna of Shuku- 
nohora sandstone represents the warm 
sea waters and peculiar to this group. 
It seems that this two species inhabited 
in the warm and shallow waters with 
sandy bottom. 

Wallucina habei Iro1cawa is found in 
the sandstones as a member of Dosinia- 
Nipponomarcia fauna. It is indicating 
a sandy neritic environment, and the 
attached valves show also the autoch- 
thonous origin. 

Pillucina (Sydlorina) yokoyami (Orv- 
xa) is found in the marginal facies 
developed near the basement with the 
following species: 

Nipponomarcia  nakamurai  Ixesr, 
Venerupts sivatoriensis (OtuKxa), Nassa- 
qius simizui Oruxa, Turritella s-hataii 
Nomura. 

Most probably this species shows the 
similar environment to that of Wal- 
luctna habet \roicawa. 

Saxolucina (Megaxinus) k-hatatt 
(OruKxa) accompanies with Vicarya yoko- 
yamai Taxryama, Vicaryella ishtiana 
(Yokoyama), Sanguinolaria minoensis 
(Yoxoyama), Cyclina japonica Kamapa 
and Cerithium kaneharai Funra and 
Ocoszt etc. and indicates the sandy 
brackish environments. 

Luciwoma acutilineata (Conrap) is the 
common and important species in this 
district. Two different occurrences are 
known; the one being autochthonous 
showed by the attached valves is in the 
muddy and silty sediment and tke other 
case being allochthonous is in the sand- 
stone. In the former case, this species 
is a good indicator of an environment 
under a muddy inland sea. 


Description of species 


Family Lucinidae 
Genus Wallucina Irepare 1930 
Wallucina habet Iroicawa 1955 
Pl. 1, figs. 3a-b. 
1955: Wallucina habei Iroicawa, Mem. Coll. 


Sci., Kyoto Univ. Ser. B, Vol. 22, No. 2. 
Art. 1; p= 189; pl. 6, figs. 12. 


Geological occurrence :- 
1. Kubohara sandstone, Iwamura basin. 
2. Togari formation, Mizunami basin. 
3. Tsukiyoshi formation, Mizunami basin. 
Localities :— 
1. J 30111, Kamigiri, Iwamura-cho, Ena- 
gun, Gifu Prefecture. 
2. J 40026, Nenga-hora, Togari, Mizunami 
City. 
3-a. J 40041, Matsubora, Toki-cho, Mizu- 
nami City. 
3-b. J 40049, Kujiri, Toki City. 


Associated forms :- 

1. Dosinia nomurat Oruxa, Nippono- 
marcia nakamurai IxreBe, Clinocar- 
dium shinjiense CYoxoyaMa), 
Glycymeris minoensis Iroicawa, 
Euspiva meisensts Maxiyama, Tur- 
vitella s-hataii Nomura, Nassarius 
simizut Oruxa etc. 

2. Dosinia nomurvai Oruxa, Nippono- 
marcia nakamurvai Ixesr, Gibbula 
tukiyosiensis (Oyama et Saxa) etc. 


3-a. Vicaryella ishtiana (Yoxoyama), 
Cerithium. kaneharai Fuyrra et 
Ocosr, Sanguinolavia  minoensis 


CYoxoyama) etc. 

3-b. Turritella s-hatait Nomura, Euspiva 
meisensis Maxtyama, Pyrotorotella 
togariense Maxiyama etc. 


Wallucina okumurai Iro1cawa 0. sp. 
Pigeinenoscel ae. 


Shell small, suborbicular, as long as 
high, thin, moderately inflated, roundly 


ee ee 
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produced anteriorly ; antero-dorsal mar- 
gin short, concave; postero-dorsal side 
slightly convex, gradually descending to 
posterior margin ; anterior margin round- 
ed; ventral side arched; beak small, 
prominent; sculpture consisting of fine 
regular concentric lamellae and: obscure 
radiating striae; dorsal area more or 
less marked; lunule small, cordate, 
dissymetric ; hinge plate narrowly long, 
delicate ; cardinal and lateral teeth frail, 
well developed ; inner margin denticulate ; 
inner side with fine radiating striae. 

Dimensions :— Height, 5mm., length, 
4.5 mm. 


Holotype :— JC 1500001, Paratype:- JC 
1500002. 


Remarks:- This species is closely 
resembling Wallucina habet Iroicawa, 
1955, but it is distinguished in having 
the thin and inflated shell with the fine 
concentric lamellae, and the narrowly 
delicate hinge plate. Wallucina lamyi 
Cuavan, 1938 is another allied species 
but the present species has the thinner 
and more orbicular shell, and its hinge 
plate is more delicate with the fine and 
frail teeth. 


This species is named in honor of 
late Mr. Kikuo Oxumursa who helped 
the writer in the field. 

Type Locality:— River-side cliff of 
Shukubora valley about 100m. SW of 
the bridge at S of Shukubora, Hiyoshi- 
cho, Mizunami City, Gifu Prefecture. 
(J 40020) (Iwamura, 35° 24’ 06’ N, 137° 
16’ E) 2 

Geological occurrence :— Shukunohora 
sandstone, Mizunami basin. 

Associated forms:- Miogypsina kotoi 
Hanzawa, Operculina complanata japo- 
Aloidis  nisataiensis 
Oruxa, Cavilucina kitamurat (Harar et 
Nisryvama), Turbo ozawai Oruxa, Acteon 
ozawat Oruxa etc. 


nica Hanzawa, 


Genus Pillucina Pirspry 1921 


Pillucina (Sydlorina) yokoyamai (OruKa) 


Pinietigs. +4, 5. 


1934: Lucina yokoyamai OruKa, Bull. Eartha. 
Res. Inst. Tokyo Imp. Univ. Vol. 12, p- 
615, pl. 47, figs. 29-32. 

1935: Lucina (Lucinisca) yokoyamai OruKa, 
Jour. Fac. Sci. Imp Univ. Tokyo, Vol. 
Sy SOA OMe i Takes aioe 


Shell small in size, suborbicular, as 
long as high, moderately convex; beak 
small, pointed, turned inwards, touching, 
placed slightly back of dorsal margin; 
antero-dorsal margin short, concave, 
bluntly angled to subrounded anterior 
margin; postero-dorsal margin also 
short, nearly straight descending to 
subtruncated posterior margin; ventral 
margin regularly rounded, connecting 
both to. posterior and anterior ends 
gradually ; sculpture consisting of many 
radiating striae crossed by concentric 
incremental lines; radiating striae not 
divaricate, weak at middle part; con- 
centrics fine, ocassionally strong; lunule 
ovate, deep, well marked ; teeth of right 
valve consisting of a cardinal and 2 
laterals; teeth of left valve consisting 
of 2 divaricating cardinals; inner side 
with fine radiating lines; muscular 
scar well-marked; inner margin fine:y 
crenulate. 

Dimensions :— Height, 6mm., length, 
6mm, 

Remarks :- This species was described 
originally by Oruxa from the lower 
Kadonosawa series (Miocene) as a speci- 
es of the Genus Lucina. Oruxa states the 
alliance with Darr’s Lucinisca. Examin- 
ed in detail, it is clarified that it has 
the characters of the Genus Pillucina 
and the Subgenus Sydlorina i. e. the 
teeth and its not divaricated sculpture. 
The murricate sculpture of the Genus 
Lucinisca is not at all seen in this 
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species. 


Geological occurrence :- : 
1. Kubohara sandstone, Iwamua basin. 
2. Togari formation, Mizunami basin. 
3. Tsukiyoshi formation, Mizunami basin. 


Localities :- 
1-a. J 30246, Nakanishi, Yamaoka-cho, 
Ena-gun, Gifu Prefecture. 
1-b. J 30111; Kamigiri, Iwamura-cho, 
Ena-gun, Gifu Prefecture. 
2. 340026, Nenga-hora, Togari, Mizu- 
nami City. 
3-a. J 40041, Matsubora, Toki-cho, Mizu- 
nami City. 
3-b. J 40049, Kujiri, Toki City. 
Associated forms :— 1-a. Barbatia ku- 
Nipponomarcia naka- 
murat Ixrsr, Venerupis  stratoriensis 
(Oruxa), Nassarius simizui Orvuxa, 
Protorotella depressa Maxiyama, 1-b. 
same to the associated fauna-(1) of 
Wallucina habet Iroicawa, 2. same to 
the associated fauna-(2) of Wallucina 
habei Iroicawa, 3-a. same to ‘the asso- 
ciated ‘fauna-(3-a) of Wallucina habei 
Irorcawa, 3-b. same to the associated 
fauna-(3-b) of Wallucina habei Iro1- 


GAWA. 


bava Iroicawa, 


Genus Saxolucina Stewart 1930 
Saxolucina (Megaxinus) k-hataii (OruKa) 
JMS dle, Wakes, eh 


1934: Lucina k-hatati Oruxa, Bull. Earthga. 
Res. Inst. Tokyo Imp. Univ., Vol. 12, p. 
614, pl. 47, figs. 5, 6. 

1938: Lucina (Miltha) k-hataii OruKa, Jour. 
Fac. Sci. Imp. Univ. Tokyo, Vol. 5, p. 
27, pl. 4, fig. °38. 


Original description:- Shell rather 
small, more or less thin, with the sur- 
face more or less irregularly and con- 
centrically lamellated; anterior end 
longer, attenuated; posterior end more 
plump, obscurely vertically truncated; 
beak low pointed ; lunule small, crescent- 


ric in form, deeply impressed, with fine, 
close, more or less irregularly crenated 
striae parallel to the hinge margin; 
postero-dorsal area more or less distinct, 
extending to the postero-ventral margin. 
Ligament impressed, broadly curved. 

Remarks:-— The remarkable. features 
of this species are as follows; 

1) very weak or obsolete teeth, 2) 
well marked, dissymetric and deep 
lunule, 3) well marked posterior area, 
4) anteriorly 2 radiating lines, 5) smo- 
oth inner margin. 

This species belongs to the section 
Megaxinus. under the Genus Saxolucina 
on account of the above noted features. 
It is distinguished from the. Genus 
Miltha by the weak or obsolete teeth. 

Geological occurrence:— Tsukiyoshi 
formation, Mizunami basin. 

Localities :- 

1. J 40008, Shobasama-hora, Tsukiyoshi, 
Mizunami City. 

2. J40041, Matsubora, Toki-cho, Mizu- 
nami City. 

Associated forms :- Vicarya yokoyamai 
Taxeryama, Vicaryella ishiiana (Yoxo- 
yAMA), Cerithinm kaneharait Fuyira et 
Ocose, Cyclina japonica Kamapa, San- 
guinaloria minoensis (Yoxoyama) etc. 


Genus Luctnoma Darr 1901 
Lucinoma acutilineata (Conran) 
Pl. 1, figs. 9-12. 


1849: Lucina acutilinzata Conrap, U. S. Expl. 
Exped. Vol. 10, Geol. p. 725. 

1909: Phacoides acutilineata, Datu, U. S. G. S. 
Prof. Paper. No. 59, p. 116, pl. 12, fig. 
6. 

1931: Phacoides (Lucinom2) acutilineata, ETuE- 
RINGTON, Univ. Calif. Publ. Geol. Vol. 
20, p- 76,. pl: 4, fig. 5. 


Remarks :— ‘This is one of the common 
species in the First Paleo-Setouchi super- 
group. The limits of this species have 
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been discussed by. American and Japan- 
ese authors. 


The specimens at hand from the Mizu- 
nami group are ill-preserved so that 
determination is difficult, but it seems 
to fall within the limit of Lucinoma 
acutilineata. (Conrap) seeing general 
features. Further investigation will be 
made when sufficient material is sup- 
plied. 


It is distinguished from the Recent 


Lucinoma annulata (Reeve) from Kago- 
shima by having the compressed shell, 
short lunule and-the sculpture which 
consists of regularly spaced, periodic, 
concentrically lamellar threads and fine 
intercalary striae. 


The similar examples are ‘collected 
from the First Paleo- Setouchi super- 
group as follows; 


Isshi group (Kaisekizan formation), 
Awa formation (Ikegata member, Hira- 
matsu member, Makino member), Fuji- 
wara group (Toyoda formation), Yamabe 
group, Tsuzuki group (Kaya mudstone, 
Shiodani sandstone), Tomikusa group. 

Geological occurrence :- © 
1. Yamanouchi formation, 

basin. 
2. Maki siltstone, Iwamura basin. 
3. Kubohara sandstone, Iwamura basin. 


Mizunami 


Localities :- 
1. J 40028, Togari, Mizunami City. 
2. J 30168, Hachiyato, Agi-mura, Ena-gun, 
* Gifu Prefecture. 
Sy Sonal. Kamigiri, Iwamura-cho, Ena- 
gun, Gifu Prefecture. 


Associated forms -- 1, Acila submira- 
bilis Maxiyvama, Cultellus izumoensis 
Yokroyrama, Macoma sp., Patinédpecten 
sp. etc. 2. Nuculana pennula (CYoxo- 
yaMA), Venericardia siogamensis Nomura 
etc. 3. same to the associated fauna-(1) 
of Wallucina habei Iroicawa. 


the Mizunami Group, Japan 5 


Genus Cavilucina P. Fisuer 1887 


Cavilucina (Monitilora) kitamurati 
(Hara: et Nisryama) 
Pl. 1, figs. 6, 7. 
1949: Codakia kitamurai Harar et Nrstyama, 
Jour. Paleont. Vol. 23, p. 91, pl. 24, figs. 
5, 6. : 

Remarks :- This species is described 
by Harai and Nisiyvama as a species of 
the Genus Codakia. Examining many 
examples from the type locality, it is 
concluded that this species. does not 
belong to the Genus Codakia, but to the 
Genus Cavilucina. The reason is as 
follows ; es 

1) The shell is moderately inflated. 

2) The sculpture of this species con- 
sists of fine, regular and concentric 
lamellae, and the fine radiating threads 
in the interspaces. . 

3) The teeth are feeble and ocas- 
sionally obsolete. 

The Genus Cavilucina is divided’ into 
three Subgenera: Cavilucina s. s., Mont- 
tilora and Barbierella. 

This species falls to. the Subgenus 
Monitilora with the features of sculpture, 
teeth and lunule. 

Harai and Nisryvama noted the calcar- 
eous and granular material deposited 
on the inner surface. This appears to 
be a specific character, inasmuch as 
shown by the majority. 

This record of the occurrence “of 
Monittilora is most Bropeely the first in 
Japan. 

Geological occur “ence :— Shukunohora 
sandstone, Mizunami basin. 

Locality :- J 40020, Shukubora, Hiyoshi- 
cho, Mizunami City. 

Associated forms := "Same to the one 
of Wallucina okumurai n. sp. 
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Explanation of Plate 1 


Fig, 1. 


Wallucina okumurai lroricAwA n. sp. Holotype, Reg. No. JC1500001. Left valve, x3. Loc. 


Shukubora, Hiyoshi-cho, Mizunami City, Gifu Prefecture. 


Eg. 32° 
Loc. Same as above. 


Wallucina okumurai Iro1caAwa n. sp. Paratype, Reg. No. JC1500002. Right valve, x 3. 


Figs. 3a-b.. Wallucina habei Iroicawa, a. Left valve, x 3, b. Internal view of 3a, x 3. Loc. 
Kamigiri, Iwamura-cho, Ena-gun, Gifu Prefecture. 


Pillucina (Sydlorina) yokoyam2zi (OruKA), Right valve, x 3. Loc. Nakanishi, Yamaoka- 


Fig. 4. 
cho, Ena-gun, Gifu Prefecture. 

Fig. 5. Pillucina (Sydlorina) yokoyamui (OruKA), Right valve, x 3. Loc. Same as above. 

Fig. 6. Cavilucina (Monitilora) kitamurai (HAaTat et NistyAMA), Right valve, x 1. Loc. Shukubora, 
Hiyoshi-cho, Mizunami City, Gifu Prefecture. 

Fig.” 7. Cavilucina (Monitilora) kitamurai (HatTat et Nistyama), Left valve, x 1. Loc. Same as 
above. 

Fig. 8. Saxolucina (Megaxinus) k-hataii (OruKa), Right valve, x 1. Loc. Matsubora, Toki-cho, 
Mizunami City, Gifu Prefecture. 

Fig. 9. Lucinoma acutilineata (CONRAD), Mold of Left valve, x 1. Loc. Hachiyato, Agi-mura, 
Ena-gun, Gifu Prefecture. 

Fig. 10. Lucinoma acutilineata (ConrAD), Right valve, x 1. Loc. Same as above. 

Fig. 11. Lucinoma acutilineata (Conrap), Left valve, x 1. Loc. Ebisuba, Haibara-cho, Yamabe- 
gun, Nara Prefecture. 

Bigs2: 


Ena-gun, Gifu Prefecture. 


Lucinoma acutilineata (CONRAD), Mold of Right valve, x 1. Loc. Hachiyato, Agi-mura, 


J. Iroicgawa: Miocene Lucinidae Plate 1 


Digitized by the Internet Archive 
in 2024 


httos://archive.org/details/paleontological-research_ 1957-04-30. 25 


Trans. Proc. Palaeont. Soc. Japan, N:S., No. 25, pp. 7—10, April 3), 1957 


306. BRACHIOPODA FROM THE DAISHAKA AND TSURUGASAKA 
FOSSIL ZONES, MINAMI-TSUGARU-GUN, AOMORI 
PREFECTURE.* 


JIRO KOTOH 


Ishihara Sangyo Kaisha, Ltd., Tokyo Branch-Office 


BRRAROH, ARROW ICR SABRIC: BAe, M, BABS 
KORAR ED, Pliocene ¢3% SHS XARMLUE ALAIN e SLI 6 1 Hemithyris 
psittacea (GMELIN), Coptothyris adamsi (DAvipson), Terebratalia coreanica (Apams and 
REEVE), T. gouldi (Da.1), Terebratulina joponica (SowERBY), Laqueus rubellus (SOWERBY) 


IB CBRL, CHELSEA SLE HOMER EAU AL OCHS 


Hh Rm K Bb 


The Brachiopoda dealt with in this 
article are from two localities, one (DS- 
149) belonging to the Daishaka fossil 
zone, and the other (DS-140) to the 
Tsurugasaka fossil zone. The fossils 
were collected by the writer during the 
summer of 1951 on the occasion’ of 
geological field work for the Nippon 
Mining Company. 

The Daishaka and Tsurugasaka fossil 
zones are exposed in the vicinities of 
the twe mentioned Iccalities as shown 
in the text-figure. At Daishaka, the 
fossil zone consists of pebbly or cobbly, 
coarse to medium grained sandstone 
with mudstone breccia and intercalates 
thin mudstone layers. This zone is in 
fault contact with the adjacent forma- 
tions. At Tsurugasaka, the fossil zone 
consists of granule conglomerate, coarse 
to medium grained sandstone‘and inter- 
calates several thin mudstone layers. 


Here the coarse sediments occur in the 
lower part and the fine grained ones in 
the upper. 

The two fossil zones, from their stra- 
tigraphic position, faunal content and 
lithological characters, are regarded as 
corresponding to the Shibikawa forma- 
tion of Akita Prefecture, and to be of 
Pliocene age. 

Here I wish to racord my thanks to 
Professors K. Huzroxa, T. Inoue and T. 
Taxayasu of the Akita University for 
their encouragement, and to Mr. T. 
Miyajima of the Nippon Mining Com- 
pany for his interest taken in the work. 
Thanks are also due to Dr. K. Harar of 
the College of Education, Tohoku Uni- 
versity, for kindly looking over the 
manuscript. 

Leaving the micro-fauna for another 
oppotunity, the brachiopods discriminat- 
ed are: 


Daishaka Tsurugasaka 
Hemithyris psittacea (GMELIN) ret) veer eee tees se 
Coptothyris'adamsi (DAVIDSON) -1rrrrer alee: oneapescr as 7: 4 
Terebratulina japonica (SOWERBY) -10-0 et ob 
Terebratalia coreanica (ADAMS & REEVE) °=:": pee treet ees = 
Terebratalia gouldi (DALL) -11 vist ttt eee nnees ue 
Laqueus rubellus (SOWERBY) 1101 t:estette eect e rete eee e teeters ees ae 


* Read Szpt. 27, 1952; received May 7, 1956. 
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Ded cae Tsurugasaka fossil zone. 


Of the above mentioned species, those 
from Daishaka are of small size and 
few in individual number, while those 
from Tsurugasaka are of larger size 
and common in individual number. 

From Daishaka, S. Nomura and K. 
Harar (1935) have reported the occur- 
rence of Hemithyris psittacea (GmELIN) 
and Terebratalia coreanica (Apams and 
Reeve). 

1. Hemithyris psittacea (Gettin). This 
species is rare in the Daishaka fossil 
zone, where it occurs only.as broken or 
isolated valves. In the Tsurugasaka 
fossil zone it is found commonly either 
as isolated or intact valves. In living 
state, this species inhabits the seas of 
the northern hemisphere, where it is 
found from the tidal zone down to about 
167 meters. It prefers a clean coarse 
sea bottom. 

2. Coptothyris adamst (Davipvson). Al- 


though this species was found in both 
fossil zones, each localities provided only 
a single specimen. The size of the spe- 
cimen measured about 7.2mm in width, 
6.8mm in length and 3.8mm in thick- 
ness; they have about 18 radial ribs in 
the middle part of the ventral valve of 
the Tsurugasaka specimen and about 
14 of the same in the Daishaka specimen. 
This species is known to inhabit a sea 
bottom consisting of fine to coarse 
grained material providing it not be 
very muddy. The depth to which this 
species is known to extend at present, 
is from the tidal zone to about 37 fa- 
thoms, and is one of the most common 
species of Brachiopoda known from 
northern Japan. This monotypic genus 
is common in the tranquil waters 
of Mutsu Bay, Aomori Prefecture, but 
becomes less common in Matsushima 
Bay, Miyagi Prefecture, and. by going 
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still further south, the number of. indi- 
viduals is much decreased, and-at Ona- 
hama: Bay in the southern part of 
Fukushima Prefecture, collecting jis 
difficult. Therefore, judging from the 
frequency of occurrence, size of. shell 
and type of radial ribs, it seems that 
the types of these brachiopods resemble 
those in Mutsu Bay, the thermal condi- 
tions during Daishaka and Tsurugasaka 
zones was cooler than that of present 
day Matsushima Bay, the environmental 


conditions correlating with the Mutsu 


Bay, but. deeper. 

3. Terebratulina japonica (Giemnne): 
This species is commonly found in the 
Tsurugasaka fossil zone, and the ribs of 
the younger specimens are rough and 
distinct. In living state it is known to 
be distributed entirely around Japan 
and has been recorded from depths of 
75-336 meters on the continental shelf. 
This species seems to prefer a sandy 
sea bottom. 

4. Terebratalia coreanica (Apvams and 
Reeve). This species is represented by 
only fragments of the isolated and 
broken valves of both valves, but of 
different individuals. The specimens 
(restored) are smaller than those now 
living in Mutsu Bay, Aomori Prefecture. 
This common shallow water brachiopod 
is related to bottom control, but thermal 
barriers seem to have but little effect 
to its distribution. It ranges from 44- 
296 meters on the continental shelf of 
Japan where the predominating bottom 
material consists of fine sandy mud. 

5. Terebratalia gouldi (Dai). This 
species is very abundant in the Tsuru- 
gasaka fossil zone. In living state, this 
species inhabits on bottoms consisting 
of mud within the range of 60 fathoms 
to about 612 meters on the continental 
shelf. 


6. Laqueus rebellus' (Sowersy). This 


called “ Sweeping 


‘species is abundant, but generally occurs. 


as broken and isolated valves. -Parta- 
king to a sea bottom consisting of fine 
to coarse materials, this species has a 
depth range of 40-499 meters in the seas 
around Japan. 

These both fossil zones ae be recog- 
nized. as the massing type of the so 
” accumulation in the 
While. the 


oceanic shallow . water. 


flowings of the wide ‘spread may not be 
considered because of.the species and 
.the physical conditions that the fossils 


are derived from them. They. may be 
seemed as the para-autochthonous fauna 


being accompanied -with the allochtho- 


nous one, and therefore, the sedimentary 
enviroments of these zones may be 
considerable in general. 

Namely, from the above mentioned 
data the Daishaka fossil zone can be 
interpreted as containing a brachiopod 
fauna which suggests, (a) accumulation 
in a sea with a depth probably less than 
80 meters, which is the most favorable 
minimum depth for the brachiopoda it 
contains, (b) the thermal conditions 
may be compared with present day 
Aomori Bay but were deeper than that 
and, (c) the paucity of species seems 
to indicate that prevailing conditions 
were not favorable for the flourishing 
of brachiopoda. The Tsurugasaka fossil 
zone is Characterized by, (a) an assem- 
blage which accumulated in a sea with 
a depth probably between 120-170 
meters, (b) the thermal conditions were 
similar to that of the Daishaka fossil 
zone but deeper, (c) the assemblage 
consists of species which take to a mud- 
dy bottom and those which flourish on 
a sandy sea bottom, (d) and finally the 
geological age may be Pliocene from 
the absence of extinct forms, the evi- 
dence afforded by the other fauna of 


Foraminifera and Mollusca etc., and by 
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the stratigraphic position of the fossil 
zones. 
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Introduction 


In this paper is given a brief sum- 
mary of the Japanese fossil and Recent 
species of the Genus Panomya anda 
description of a new species of fossil 
Panomya. 

The writer wishes to express his 
thanks to Profs. Haruyoshi Fujrmoro 
and Kotora Harar of our Institute, for 
their guidance and encouragement. 
Thanks are also due to Messrs. Shigeru 
Aoxi and Hiromi Taxar of our Institute, 
for kindly offering some specimens to 
the writer. The writer is also indebted 
to Dr. Isao Taxr, Natural Science 
Museum, and Mr. Sunao Ocosr, Tokyo 
University, for their kind information 
on the bibliography. 
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Review of the previous works 


The following fossil and Recent spe- 
cies of the geuns Panomya have. been 
reported from Japan. 

1. P. ampla Dati, 1898, Trans. Wagner Inst. 

Sci., vol. 3, pt. 4, p. 883. 


* Read June 20, 1956; received June 21, 1956. 
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2. P. turgida Darr, 1916; Proc. -U. S7 Nat. 
Mus., vol. 52, no. 2183, p. 416. 

3. P. beringiana DA ti, 1916, Ibid., p. 416. 

4. P.. nipponica Nomura and Harat, 1935, 
Saito Ho-on Kai Mus., Res. Bull., no. 5, p. 
20) pladatigsaWa—b; 

5. P. simotomensis OruKa, 1934, Bull. Earthg. 
Res. Inst., no. 12, pt. 3, p. 621, pl. 44, figs. 
66a-b. 

6. P: izumo Nomura and Haral, 1938, Japan. 
Jour. Geol. Geogr., vol. 16, nos. 1-2, p. 6, 
pl. 1, figs. 2a-b. 


1-4 in the above list are living 
species and the remaining ones are 
known only as fossil, but recently T. 
Hase (1955) lumped such Japanese 
Recent species as“ P, turgida Dar.” and 
P. nipponica Nomura and Harat into P. 
ampla Dau. 


Nos. 


Distribution and Ecology 


The present genus is rather rare in 
Japan both living and tossil. However, 
the geological distribution of its living 
species seems to be restricted to the 
Pacific coast of northern Honshu (the 
main island of Japan), the Okhotsk and 
the Bering Seas. 
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According to T. Kuropa and T. Hase 
(1952), the Recent species are distributed 
along the Pacific as follows; 

P. ampla Dart N. lat. 50°-68°, “P. 
turgida Dait” N. lat. 43°-56°, P. bering- 
tana Dart N. lat. 39°-64°, P. nip- 
ponica Nomura and Harar N. lat. 
39° 

Thus, from the known geographical 
distribution it may be said that the 
present genus is boreal in habitat. 

The living species of Panomya are 
usually buried in muddy bottoms com- 
paratively offshore in cold water, and 
are not known to bore into rocks. 

The fossil species of Panomya in 
Japan date back to the Miocene of 
Izumo, Shimane Prefecture, (N. lat. 35° 
26’), which is the known southern limit 
in Japan, the Miocene of Shiogama, 
Miyagi Prefecture (N. lat. 38° 14’ 48’), 
the Miocene of Kurosawa, Akita Prefec- 
ture (N. lat. 39° 14’ 35”) ‘and the Plio- 
cene of Suenomatsuyama, Iwate Prefec- 
ture (N. lat. 40° 17’ 30’). - Accordingly, 
the distribution of the fossil species is 
apparently more south than that of the 
Recent one. The fossil species of 
Panomya are usually entombed in fine- 
grained sandstone or mudstone. 

The present genus first appears in 
the Inferior Oolite in the United States 
of America, Europe and India. How- 
ever, so far as Japan is concerned, the 
oldest record seems to be in the Miocene 
of Izumo and Shiogama, P. izumo and 
P, simotomensis occur. The ‘next 
younger occurence is in the Pliocene of 
the Suenomatsuyama and the Nakamura 
mudstone (S. Kanno, 1955) where P. 
simotomensis and P. gigantea Kanno, 
n. sp. occur. No Pleistocene species of 
Panomya have been reported from 
Japan. 


Systematic Description 


Family Hiatellidae 
Genus Panomya Gray, 1853 


Panomya Gray, 1853, Figures of Molluscus 
Animals, vol. 5, p. 29. 

Panomya Gray, H. and A. Apams. 1858, The 
Genera of Recent Mollusca, vol. 2, pp. 351, 
659. 

Panopaea Menarp, F. SroriczKa, 1871, 
Palenontologia Indica, ser. 4. vol. 3, p. 85. 

Panopaea, MENARD, L. REEVE, 1873, Mono- 
graph of the Genus Panopaea, pl. 5, fig. 7. 

Panomya MeEnNarp, S.P. Woopwarp, 1889, 
Manual of the Mollusca, pp. 492-493. 

Panomya Gray, W.H. DA, 1898, Trans. 
Wagner Inst. Sci. Phil., vol. 3, pt. 4, p. 
832. 

Panomya Gray, T. HasBe, 1952, Genera of 
Japanese Shells, zo. 3, p. 233. 


Genotype: Panopaea norvegica Sprn- 
GLER, Recent. 

According to W.H. Dar (1898), the 
genus Panomya has the following char- 
acters; “Shell solid, large, irregular, 
with a single cardinal tooth under the 
beak in each valve; the pallial line of 
unconnected, rounded impressions; the 
animal larger than the shell, with large, 
united siphons, diverging slightly at the 
tips and covered with a wrinkled cori- 
aceous epidermis.” 

Remarks: The present genus is 
somewhat related to the genus Mya 
Linné 1758, but it can be distinguished 
therefrom by having the pallial line of 
unconnected, rounded impressions, a 
single cardinal tooth in each valve, no 
chondrophre, and external ligament. 
The present genus is also related to the 
genus Panope Menarp, 1807, but it can 
be distinguished from the latter by hav- 
ing a medial depressed area, radial 
bounding folds, more shorter and non- 
cylindiical shell, and the pallial line of 
unconnected, rounded impressions. 

According to F.- Sroriczxa (1871), 
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the present group had been referred to 
the genus Glycimeris of Kietn (1753, 
Tent. Meth., p. 130) baséd upon the 
Norwegian ‘species. Subsequently, 
Lamarcx struck with the pecular charac- 
ters of Bron’s Mya glycimeris (=Chama 
glycimeris Atpvanp), proposed a new 
genus Glycimeris in 1799. However, a 
few years back, when Menarp (1807) 
proposed his name Panopaea, Lamarcx 
dropped the name Glycimeris. The name 
Panopaea was proposed by Menarp in 
1807 for a Tertiary species, which he 
calls P. Faujasi, but which has been 
proved to be identical with the Recent 
species Panopaea glycimeris of Bron, or 
Panopaea Aldvandi of Mrenarv. 
H. and A. Apvams (1858) referred 
these species to the genus Glycimeris, 
retaining the name Panopaea for P. 
norvegica of SpENGLER. J.E. Gray 
(1853) defined the genus Panomya and 
designated Panopaea norvegica SPENGLER 
as the type. 
- According to W.H. Dari (1898), 
Menarp published a separate of his pa- 
per on Panope, dated January, 1807, in 
which the name ended with the single 
vowel “e”. , 
Thus, so far as the generic name is 
concerned, Lanarcx’s genus Glycimeris 
(1799, non Krein 1753) seems perfectly 
in accordance with our present system 
of nomenclature. However, it is very 
confusable because of Da Cosra’s generic 
name Glycymeris, 1778, which is based 
upon a taxodont mollusc. Thus, the 
generic name Panope as established by 
Menarp in 1807 should be regarded a 
substitute for Glycimeris Lamarck. 


Panomya ampla Daux, 1898 


Panomya ampla DALL, 1898, Tran. Wagnzr Free 
Tnst., vol. 3, p. 883. 

Panomya ampla, Otproyp,1924, Stanf. Univ. 
Publ., Geol. Sci., vol. 1, no. 1, p. 207, pl. 


10, fig.» 3. 

Panomya ampla, Apport, 1954, Amer. Sea 
shells, p. 454. ' 

Panomya ampla, Hape, 1955, Publ. Akkeshi 
Mar. Biol. Sta. no. 4, p. 21, pl. 5, figs. 
3-4, 

Panope (Panomya) ampla, GRANT and Gate, 
1931, Mem. San Diego Soc. Nat. Hist., vol. 
1, p. 426, pl. 21, figs. 10a-b. 

Panomya arctica turgida, KINOSHITA, 1937, Rep. 
Fish. Surv. Hokkaido Fish. Exp. Sta., no. 
41, p- 30, pl: 9, fig. 53. 

Panomya turgida, HABE, 1952, Gen. Japan. Shell, 
no. 3, p. 233, figs. 606, 607. 

Panomya nipponica Nomura and Harat, 1935, 
Saito Ho-on Kai Mus. Res. Bull., no. 5, p. 
20, pl. 1, figs. 7a-b. 


Remarks: The so-called Japanese 
species Panomya ampla, P. turgida and 
P. nipponica are merely transitional 
forms as pointed out by T. Hape (1955). 
These three forms seem to be local or 
varietal forms of a single species. Evi- 
dently, the figures by various Japanese 
workers closely resemble one another 
(see text-figure 1). 

Distribution: North of IN» fait, 392 
along the Pacfic coast of Japan, Okhotsk 
Sea and Aleutian Islands. 


Panomya beringiana Daur, 1916 


Panomya beringiana DAL, 1916, Proc. U.S. 
Nat. Mus., vol. 32, no. 2183, p. 416. 
Panomya arctica turgida, CLARK, 1932, Bull. 
Geol. Soc. Amer., vol. 43, pp. 823, pl. 17, 

figs. 6, 9. 


Remarks: The characteristic fea- 
tures of this species are thin, less cylind- 
rical, large, and rather shorter shell. 
Length, 130mm; height, 80mm; diam- 
eter, 50 mm. 

Distribution: North of N. lat. 39° 
and eastern Bering Sea. | 


Panomya simotomensis Oruxa, 1934 


Panomya simotomensis OtTuxa, 1934, Bull. 
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Earthq. Res. Inst., vol. 12, pt. 3, p. 621, 
pl. 49, figs. 66a-b. 

Panomya simotomensis, NomuRA, 1935, Saito 
Ho-on Kai, Mus., Res. Bull., no. 6, p. 223, 
pi 16; fre. 12. 

Panomya simotomensis, OruKa, 1941, Jour. 
Japan. Assoc. Petrol. Tech., vol. 9, no. Pe} 
p. 153, fig. 1, on p. 148. 


Remarks: The present species is a 
rather small type in the genus. This is 
characterized by the angle of the radial 
folds which are about 45°, and the 
beaks being situated at the anterior 
third of the shell. 

Distribution: Shimotomai, Nidatori, 
all in the vicinity of Fukuoka-machi in 
Iwate Prefecture; Chiganoura, Shio- 
gama-shi in Miyagi Prefecture; Naka- 


Nango, Sannai-gun, in Akita Prefecture. | 


Geologic range: Middle Miocene- 


Lower Pliocene. 


Panomya izumo Nomura and 
Harat, 1938 


Panomya izumo Nomura and HarTar, 1938, 
Japan. Jour. Geol. Geogr., vol. 16, nos. 
1-2, p. 6, pl. 1, figs. 2a—b. 


Remarks: This species is distin- 
guished from P. simotomensis Oruxa, 
by its higher and shorter shell outline, 
and the beak which situated more cen- 


over, this species closely resembles 
Datt’s P. ampla in the quadrate shell 
outline, but precise comparsion is dif- 
ficult owing to the insufficient number 
of specimens at hand. 

Distribution: Fujina, Tamayu-mura, 
Yatuka-gun in Shimane Prefecture. 

Geologic range: Miocene. 


Panomya gigantea Kanno, n. Sp. 
Pl. 2, Figs. 1, 2a-b. 


Shell large, rectangular in outline, 
inflated, gaping widely behind; anterior 
broadly rounded; posteriOr subvertically 
truncated; ventral margin almost stra- 
ight, being parallel with the postero- 
dorsal margin. Beak situated at about 
4/10 from the anterior, rather small, 
somewhat swollen, turned-in and directed 
forwardly, not touching one another. 
Surface ornamented with concentric, 
irregular undulations or rude concentric 
lines of growth, and the whole surface 
with short, irregular, minor striations; 
medial portion of valves depressed and 
bounded by two radial folds, of which 
the anterior one is almost vertical to 
the ventral border; angle of these two 
folds is about 40°. Inner surface and 
hinge not observed. 


tral in position than the latter. More- Dimensions (in mm): 
Reg. No. Length Height Thickness Valve Type 
5600 130.5 85.5 25.0 Right Holotype 
5601 ca. 137.0 98. 0 — Intact Paratype 
5602 cay 112510 ca. 76.0 ca. 50.0 " , deformed 
specimen 


Remarks: Two specimens with both 
valves intact and three single valves 
were examined. 

This species is easily distinguished 
from such fossil and Recent species as 
P. simotomensis, P. izumo, and P. ampla 


by its extremely larger and higher shell 
(see text-figure 1). The present species, 
so far as the form ratio is concerned, 
rather resembles P. beringiana and P. 
turgida. .The other species hitherto 
reported from. Japan seem to be allied 
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Text-figure 1. Graph showing the form ratio of Panomya gigantea KANNO, 
n. sp., and the known fossil and Recent species of genus Panomya. 


1, P. gigantea KANNO, n. sp. ls 
2. P. beringiana DaLyv 8. 
3. P. turgida DALL 9) 
4. P. turgida of KINOSHITA 10. 
5. P. ampla of GRaNnT and GALE i. 
6. P. ampla of HABE 12: 


to the Aleutian species, P. ampla. 

The present species occurs rather 
rarely from the Pliocene Nakamura 
mudstone which is compcsed of grayish, 
pumiceous sandy mudstone. The new 
species occurs in associated with 
Patinopecten sp., Fulgoraria sp., and 
Echinarachnius sp. The specimens with 
both valves intact are buried in the 
strata in their natural position. From 
such evidence, it is inferred that the 
present species was not transported to 


P. ampla of OLDROYD 

. nipponica NoMurRA and HATAI 

. izuamo NoMuRA and HatTar 

. simotomensis OTUKA 

. simotomensis of NOMURA 

. simotomensis of OruKa from 
Naka-Nango. 


seh ash ae) yeh as 


its site of burial, therefore, it may in- 
dicate the thermal conditions of sea in 
which it lived. The writer considers 
that the molluscan fauna of the Naka- 
mura mudstone indicates cold water. 
These facts perfectly agree with the 
thermal conditions indicated by the 
Tatunokuchi fauna (S. Nomura, 1938). 

Reg. No. 5600 (Holotype), 5601 and 
5602 (Paratype). 

Locality:  Railway-side, about 400 
meters south of Komagamine station, 
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Shinchi-machi, Soma-gun, Fukushima 


Prefecture. 
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Explanation of Plate 2 


(All figures in natural size) 


Fig. 1 Panomya gigantea KANNO, n. sp., paratype. 


A left valve showing surface ornamentation. 
Figs. 2a-b. Panomya gigantea KANNO, n. sp., holotype. 
a. Right valve, surface-more or less worn. 


b. Apical view of the same. 


S. Kanno: Fossil and Recent Panomya Plate 2 
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308. TWO CARBONIFEROUS CORALS FROM 
OKAYAMA PREFECTURE* 


MASAO MINATO 


Geological and Mineralogical Institute, Hokkaido University 


and 


KEIJI NAKAZAWA 


Geological and Mineralogical Institute, University of Kyoto 


IPA Yk 7 ei Fa] — BS: PLUS, 3. ite, 


HAYERSF 
N35 BRED Amygdalophyllum giganteum 


(Yasue et HAYASAKA) 33 BiG, iEtk INZERERIE Clisaxophyllum awa MtnaTo subsp. atetsuense 


subsp. nov. #adBT4, AIBORRITOW CIRO RASS, 


to 


ERICA AHOLD EAT 
2 JE -P RET 


Amygdalophyllum giganteum (Y ane 
et Havasaxa) and Clisaxophyllum awa 
Minato subsp. atetsuense nov. are 
described. The former was newly found 
in a limestone developing at Niiyabara, 
Tsuchihashi, Niimi City, Okayama pre- 
fecture, while the latter was collected 
from the tufaceous limestone which 
crops out near Morikuni, Niimi City, 
Okayama prefecture. 


Description of Species 


Amygdalophyllum giganteum 
(Yape et Hayasaxa) ns 
lek By 1sise ile ley A 

1924. Echigophyllum giganteum, HAYASAKA: 
On the AAnthracolithic limestone, etc., 
Sci. Rep. Tohoku Univ., ser. 2, Vol. 8, 
No. 1, p. 20, pl. 4, Figs. 5,6, 7. (On the 
plate there were misnumbered as 9, 10 
and 11, respectively.) 

1939. Amygdalophyllum giganteum, HAYASA- 


* Read June 20, 1956; received June 25, 1956 
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KA: Onthe identity of Echigophyllum 
YABE et HayasaKka (1924) and Amy- 
gdalophyllum Dun and BENSON (1920). 
etc., Jour. Geol. Soc. Japan, Vol. 46, p. 
589, 

Amygdalophyllum giganteum, MINATO: 
Japanese Carboniferous and Permian 
corals. Jour. Fac. Sci., Hokkaido Univ., 
ser, 4, Vol. [X, No; 2, p.7 1493 spl. V7, 
Fig. 9; text-fig. 16. 


1950: 


It is far from doubtful that the 
present specimens now in concern are 
wholly conspecific with Amygdalophyl- 
lum giganteum (Yapse et Hayasaxa) 
described and figured by Hayasaxa 
from the Carboniferous limestone of 
Omi district. 

The writers have directly compared 
them with the holotype specimen now 
deposited at the Inst. Geol. and Pala- 
eont., - Tohoku Univ., Sendai. 

Echigophyllum giganteum was first 
established by Yasr and HayasaKxa 
based on the coral specimens derived 
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from the limestone of Omi district, Nii- 
gata prefecture. This species, however, 
was later transferred into the genus 
Amygdalophyllum by Hayasaxa who 
claimed the generic identify of Echigo- 
phyllum with Amygdalophyllum. Thus 
the generic name ELchigophyllum has 
been abandoned. 

The present senior author once fol- 
lowed Hayasaxa’s view with slight 
doubt, and is now of the same opinion. 

The columella of Amygdalophyllum 
giganteum is observed to be composed 
of numerous lamellar tissues, a very 
obscure median plate-like structure and 
septel lamellae-like tissues. The men- 
tioned encircling lamellar tissues in the 
transverse section are never the usual 
axial tabellae. 

In the specimens presently at hand, 
the columella is consisting of numerous 
concentric lamellar tissues, and less 
numerous septal lamellae-like structures, 
besides the obscure median plate, al- 
though the concentric lamellar tissues 
are occasionally discontinuous and inter- 
rupted by a twisting crack due to the 
deformation of the specimens. 

The concentric lamellar tissues in 
the transverse sections appear as a 
tabellae-like strucutre in the longitu- 
dinal section; they are steeply ascen- 
ding towards the imaginary median 
plate. 

However, in the usual species of 
genus Amygdalophyllum including the 
genotype, the concentric lamellar stru- 
cture is not so conspicuous in the 
transverse section of the columella as 
in the present specimens and in the 
holotype of Amygdalophyllum=Echigo- 
phyllum giganteum. Thus the structure 
of the columella in Amygdalophyllum 
giganteum must be regarded to be much 
different from that of the usual species 
of Amygdalophyllum. 


Furthermore the dissepiments of the 
present specimens as well as those of 
the holotype specimen of Amygdalo- 
phyllum giganteum are quite characte- 
ristic, in the pattern of their arrange- 
ment. 

The dissepiments of this species, 
especially near the outer wall are 
arranged in neither concentric nor 
angulo-concentric pattern, but they are 
arranged along the septa with convex 
sides faced inwardly. 

Geological age: —Middle Carboni- 
ferous ? 

This species has been regarded until 
present day to indicate the Upper Lower 
Carboniferous or Middle Carboniferous 
in age, but the new specimens were 
found in association with Waagenophyl- 
lum, the latter of which isa quite defor- 
med specimen and in ill-preservation, 
although it is quite nearly related to 
Waagenophyllum akasakensis (Yase), 
the Permian species. 

It is an open question, whether the 
former species is a derived fossil brought 
in the Permina limestone as a pebble 
or not, when the Waagenophyllum 
limestone was deposited. 


Reg. nos.:— 12460, 12461, Hokkaido 


Univ., Department of Geology and 
Mineralogy. 


Clisaxophyllum awa Minato, 


subsp. atetsuense nov. 


IEG, By Wes By Ze 


Corallum simple, corallite ceratoid, 
slightly curved? fairly large in size. 
The septal number, calicular diameter 
and the diameter of the columella of 
each stage through the ontogeny of one 
specimen are tabulated below: 
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Septal number 


calicular diameter 


diameter of columelia 


31 31 15.0 mm 3.5mm 
36 36 : 16.0 By 
38 38 18.0 5.0 
40 40 22.0 625 
43 43 26.0 9.5 
45 45 28.0 10.0 


Thus, the major septa increase in 
number as the corallite grows, and 
become as many as 45, which are 
observed to be always alternating with 
the same number of minor septa. Dis- 
sepimentarium very narrow or almost 
lacking in the early stage, while it 
becomes much wider in the mature 
stage. 


The columella is: not solid in the 
neanic .stage. In cross: section, it is 
observed to be composed of the primor- 
dial columella or median plate-like 
structure as well as septal lamellae- and 
axial tabellae-like structures, all of 
which show quite fibrous tissues. 


Also very fine vesiculate structure 
are developed in this stage around the 
primordial columella, and in the outer- 
most part of the columella. The feature 
is Closely allied to the vesiculate colu- 
mella observed in the corallites of 
Clisaxophyllum awa Minaro. 


Next, the septal lamellae-like stru- 
ctures become less distinct, and coarsely 
arranged vesicles develop well on both 
sides of the median plate; in the 
mature stage, the columella come to 
consist of highly convex vesicles arran- 
ged concentrically, with their convex 
sides faced outwards. 


The feature is much like the colu- 
mella of Clisaxophyllum awa Minato 
in the transverse section, as above 
stated, although there are observable 
very fine and short  trabeculae-like 
ridges radially arranged in the columella 
of the present species now in concern. 


The septa, either major or minor 
ones, are very thick near the outer wall. 
They gradually become thin distally in 
early stage. However, the major septa 
show somewhat rhopaloid in the mature 
stage, while such feature is never obser- 
vable in the minor septa even in the 
mature stage. 

Cardinal septum is slightly shorter 
than the other major septa; it is not 
uniting with the median plate of the 
columella. Also the median plate is not 
connected with the counter septum at 
any time in the ontogeny of the coral- 
lite, so far as observed. 

Dissepiments numerous, slightly an- 
gular or sub-angulo-concentric in arran- 
gement. Wall rather thick. 

In the longitudinal section the diss- 
epimentarium is very wide in the 
mature stage where numerous dissepi- 
mental vesicles are arranged in more 
than 10 rows., with their convex sides 
faced inward near the tabularium, and 
upward as well as inward near the 
outer wall. The vesicles are variable in 
size, according to their situation; near 
the outer wall they are very large in 
general, while they are smaller and sub- 
equal in size near the tabularium. 

Septa with septal gratings are also 
clearly discernible in the longitudinal 
section like the case of the cross section. 

Columella in the mature stage con- 
sists of very sinuous median plate and 
quite numerous small vesiculate tabellae 
which are ascending towards the median 
plate, their convex sides being faced 
outwards as well as upwards. Most of 
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these Structures are strengthened by 
organic deposits. 

Also there are observable numerous 
short ridges which are_ sporadically 
arranged in the columella, to diverge 
from the median plate. Their structures 
aie observed in cross section as if trabe- 
culae-like structures. 

Tabulae not complete, rather spora- 
dically arranged, counted 7 in a space 
of 5mm, which are horizontal or gently 
inclined. outwards. 

Remarks :—It is almost beyond doubt 
that the present form is most like 
Clisaxophyllum awa Minato, but the 
former is distinguishable from the latter 
in having trabeculae-like ridges in the 
columella, besides septal gratings. 

In the holotype of Clisaxophyllum 


awa Minato, it is now ascertained by 
recent re-examination that such trabe- 
culae-like ridges in the columella are 
also developed, although they are never 
so prominent as in the present form. 
However there is no sign of the presence 
of such definite ‘septal gratings in 
Clisaxophyllum awa Minato. 

Geological range:—Middle Carboni- 
ferous. 

Reg. nos. :—12452—12459, Department 
of Geology and Mineralogy, Hokkaido 
Univ. 


Reference 


M. Minato: Japanese Carboniferous and 
Permian corals. Jour. Fac. Sci., Hokkaido 
Univ., ser. 4, Vol. IX, No. 2,:1956. 


Explanation of Plate 3 


Figs. 1, la, 2. Amygdalophyllum giganteum (YABE et HayasaKA) 1: (Cross section of corallite, 


x3.0) Reg. no. 12461, 2: (Cross section of columella, x 5.0) Reg. no. 12461, 3: 
tudinal section of corallite, x3.0) Reg. no. 12462, Loc.: 


City. 


Figs. 3, 4. Clisaxophyllum awa Minato var. atetsuense var. nov. 3: 


(Longi- 
Niiyabara, Tsuchihashi, Niimi 


(Longitudinal section of 


corallite, x3.0) Reg. no. 12453, 4: (Cross section of corallite, x 5.0) Reg. no. 12454, 


Loc.: Morikuni, Niimi City. 


Plate 3 


Two Carboniferous Corals 


. 
. 


Minato and Nakazawa 


M. Minaro photo. 
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Introduction 


Reports in which the fossil mollusca 
from the so-called Misaka series in the 
eastern part of the Tanzawa mountain- 
land have been listed but neither descri- 
bed nor illustrated are those by Mirsucui 
(1932), Waranase, Mikami, Ono and 
Suinoxr (1952), and Surnoxr and Mixa- 
mr (1954). The discovery of Lepidocy- 
clina nipponica Hanzawa by MiKxamr 
(1955) is noteworthy. The paleon- 
tological evidence of the mentioned 
authors seem to be insufficient for deter- 
mination of the geological age and cor- 
relation, because their lists are not sup- 
plemented diagnostically. 

The writer was fortunate in collect- 
ing several characteristic fossils from 
the Ochiai formation. The following 
species were discriminated; namely; 
Haliotis (Euhaliotis) koikei Suipara, 0. 
sp., Tegula (Chlorostoma) narusei Sut- 
BATA, ND. Sp. Tegula sp. indet., Turbo 
(Batillus) cornutus Sovanver, Astraea 
(Pachypoma) omorit Surata, n. sp. 
Mytilus cfr. grayanus Dunxer, Ostrea 


* Read Jan 21, 1956; received June 4, 1956. 
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(Crassostrea) gigas Tuunserc, and Ven- 
ericayv dia panda (Yokoyama); from the 
Jike formation were found ?Gzbbula sp. 
indet., Coptothyris grayi (Davipson) and 
Echinoidea gen. sp. indet.; and from 
the Fuddjiri formation, only Lepidocy- 
clina nipponica Hanzawa and Gastro- 
poda gen. sp. indet. were discovered. 
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Stratigraphic Sequence 


The geological successions are as 
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Aikawa sub-group 
fault 
ae ; mainly composed of conglomerate, 
Ochiai formation (350 m) (oasiligeroune 
mainly compesed of an alternation 
Sy Jike formation (390m) of sandstone and mudstone, fossili- 
3 
Ss | 2 ferous. 
H 
SOI Nie | res oem = : 
a 
ORE: aN mainly composed of an alternation 
q % Vatato,foxmation’ (330m) of sandstone and fine tuff. 
alg 
s i mainly composed of an alternation 
a Osawa formation (800 m) of tuff (perhaps iron saponite tuff) 
and hard shale. 
mainly composed of an alternation 
Fuddjiri formation (938 m) of sandy shale and lappili tuff, fos- 
siliferous. 
Oyama sub-group 
follows: group. From thermal conditions and 


The stratigraphy of the northeastern 
and eastern part of the Tanzawa 
Mountainland will be reported in detail 
by IsHiwara in a later paper. 


Fossil localities 


The fossil localities of the Ochiai 
formation are along the Hayato-gawa 
near Ochiai,- Miyagase-mura, Aik6-gun, 
Kanagawa Prefecture. Those of the 
Jike formation are around Hayato, Toya- 
mura, Tsukui-gun, in the same Prefec- 
ture, and the localities of the Fuddjiri 
formation are near the dam of the 
Ochiai electric power station, Toya-mura, 
Tsukui-gun, also in Kanagawa Prefec- 
ture. 


Geological age and correlation 


The fossil fauna from the Susugaya 
sub-group, as a whole, comprises warm 
water inhabitants largely composed of 
those of rocky shores. Lepidocyclina 
occurs throughout the Susugaya sub- 


the occurrence of Lepidocyclina, the 
present group has characteristics com- 
mon to those of Tertiary of Chichibu, 
particularly with the Chichibu-machi 
group. Therefore, the writer believes 
that the Susugaya sub-group may safely 
be correlated to the Chichibu-machi 
group. 

It may be added that the discovery 
of Lepidocyclina from the base of the 
Fudéjiri formation is evidence sufficient 
for stating that the Susugaya subgroup 
is not older than the lower Miocene. 


Systematic Description 


Genus Haliotis Linné, 1758 
Haliotis (Euhaliotis) koikei 


SHIBATA, Nl. Sp. 
Pl. 4, figs: 3a, 3b: 


Shell large, rounded oval in outline, 
moderately convex, distance of maxi- 


Some Molluscan Fossils from the Eastern Part of the Tanzawa Mountainland 23 


mum height from margin about equal 
to one-third of greatest length, surface 
sculptured by subequal cords with 
subequidistant interspaces and broad 
oblique wavy wrinkles; distance of apex 
from margin equal to about one-seventh 
of greatest length; perforations on dor- 
sal border, the last four holes abruptly 
but roundly elevated, the shape of the 
holes ellipsoid, other holes rounded in 
shape and nodulously elevated. 

Dimensions:-Reg. No. 5280* (Holo- 
type) Maximum length 108mm., mini- 
mum length 85 mm. (ca.), convexity 45 
rimyeney (C2). 

Locality and formation:-Road-side 
along the Hayato-gawa near Ochiai, 
Miyagase-mura, Aiké-gun, Kanagawa 
Prefecture. Ochiai formation. 

Comparisons and affinities :-The pres- 
ent species closely resembles Haliotis 
naevosa Martyn and Haliotis gigantea 
Cuemnitz. But it differs from the for- 
mer by having less rolling of perfora- 
tions, and from the latter by the follow- 
ing points, that is, 1) more rolled per- 
forations, 2) lower elevation of every 
hole, last four holes ellipsoid in shape, 
3) highest point leans towards apex, 4) 
spiral cords subequal, interspaces sub- 
equidistant. 

Remarks :-The specific name is dedi- 
cated to Mr. Kiyoshi Koixe who gave 
me some instruction. Although the 
occurrences of fossil Haliotis are very 
rare, the following reports are known:- 

Kocuise (1882) briefly described and 
figured Haliotis gigantea Curmnitrz from 
the Taga Miocene; Yoxoyama (1925) 
illustrated Haliotis gigantea var. kam- 
tschatkana Jonas (=Haliotis kamtschat- 
kana koyamai Maxtyama) from the 


* All of the specimens are preserved in the 
collection of the Institute of Geology and 
Mineralogy, Tokyo University of Education. 


Shigarami Pliocene; Maxryama (1927) 
described Haliotis kamtschatkana koya- 
mat n. subsp. from the Shigarami 
Pliocene; Kuropa (1931) listed Haliotis 
kamtschatkana koyamai Maxiyama from 
the Shigarami Pliocene; Nomura and 
Nuno (1932) described Haliotis kam- 
tschatkana glabrosa n. subsp. from the 
Yugashima Miocene; Nomura (1940) 
described Haliotis (Sanhaliotis) japonica 
Reeve from the Moniwa Miocene; Wa- 
TaNABE, Arar and Havasu (1950) re- 
ported AHaliotis (Sanhaliotis) n. sp. 
from the Haraya Miocene; Waranasg, 
Mixamr and Suzuxi (1952) listed Haliotis 
kamtschatkana_ glabrosa Nomura and 
Nuno from the Itami Pliocene; and, 
Hanzawa, Harari, Iwar, Kiramura and 
Suipata (1953) listed Haliotis japonica 
Reeve from the Moniwa Pliocene. 


Genus Tegula Lesson, 1832 


Tegula (Chlorostoma) naruseét 


SHIBATA, N. SD. 


TPA Ae Yate MIE oy dies 


Shell trochoid, more or less deformed, 
whorls four in number, protoconch 
missing; upper two whorls smooth, lon- 
gitudinal plicae developed on the surface 
of the penultimate whorl, but reduced 
to mere oblique axial threads on the 
last whorl; upper two whorls somewhat 
compressed and the lower two whorls 
steep; aperture depressed, rounded trig- 
onal in outline, outer lip sharp, periph- 
eral margin rounded; one strong tooth 
on the inner lip; sub-umbilicated. 

Dimensions:-Reg. No. 5277 (Holotype) 
Height 35 mm., diam. 35mm. 

Locality and formation :-Along the 
Hayato-gawa near Ochiai, Miyagase- 
mura, Aiké-gun, Kanagawa Prefecture. 
Ochiai formation. 
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Comparisons and affinities :-The pres- 
ent species is allied to Tegula n. sp. 2 
reported by Waranase, Arai and Haya- 
sui from the Tertiary deposits of the 
Chichibu Basin, but it differs by the 
absence of longitudinal plicae on the 
last whorl. 

Remarks :-The specific name is dedi- 
cated to Mr. YO Narusr, who gave me 
various instruction. 


Genus Astraea (“ Bo.Ten ”’) 
Roprne, 1798 


Astraea (Pachypoma) omorii 
SHIBATA, N. Sp. 


PIN A figs. 2a, 2s eC. 


Shell trochoid, depressed, large, conic- 
pyramidal, solid, thick, broader than 
high; surface of whorls flat, declined, 
sculptured by oblique axial plicae, the 
plicae weaker on the upper but stronger 
on the lower where they become some- 
what crossed; peripheral margin angu- 
Jated: on the lower surface sculptured by 
nine spiral cords, with alternating weak 
knotted and smooth cords; the colu- 
mella base somewhat elevated, umbilical 
area somewhat concave; aperture 
squarely rounded in outline, outer lip 
sharply inclined, basal lip thin; columel- 


la somewhat concave, smooth, tooth- 
like swelling on lower part. 

Dimensions:—Reg. No. 5276 CHolo- 
type) Height 61 mm. (ca.), diam. 65 mm. 

Locality and formation :—Same as 
above. 

Comparisons and affinities :— The 
present species resembles Astraea 
(Pachypoma) inaequalis montereyensis 
Otproyp, but it differs by the following 
points, that is, 1) being broader than 
high, 2) larger apical angle, 3) nine 
spiral cords on the base, 4) squarely 
rounded aperture, 5) peripheral margin 
not carinated. 

Remarks :-The specific name is dedi- 
cated to Mr. Masae Omorr who helped 
the writer in his study. 

The first record of this subgenus 
Pachypoma as fossil in Japan is by Oza- 
Kr (1954) who described an interesting 
species from the basal conglomerate of 
the Pliocene deposits in Tyosi City. 
The present record is the second one in 
Japan. 
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Explanation of Plate 4 


Figs. la-c. Tegula (Chlorostoma) narusei SHipaTa, n. sp. Holotype, Reg. No. 5278. a. Apical 
view x 1, b. Apertural view x 0.85, c. Umbilical view x 1 
Loc. Along the Hayato-gawa near Ochiai, Miyagase-mura, Aiké-gun, Kanagawa Prefecutre. 
Figs. 2a-c. Astraea (Pachypoma) omorii SHipaTa, n. sp. Holotype, Reg. No. 5276. a. Apical view 
x 0.89, b. Apertural view x 0.89, c. Umbilical view x 0.92. 


Loc. ditto. 


Figs. 3a, b. Haliotis (Euhaliotis) koikei Suipata, n. sp. Holotype, Reg. No. 5280. a. Apical view 


x 0.81, b. Dorsal view x 0.81. 


Loc. Road-side along the Hayato-gawa near Ochiai, Miyagasemura, Aiké-gun, Kanagawa 


Prefecture. 
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Introduction :—Emeritus « Professor 
Hisakatsu Yase kindly brought the fossil 
crabs from Chiyo-mura, Shimoina-gun, 
Nagano Prefecture to the writer for his 
study. The fossil crabs were collected 
by a school boy of the Chiyo Primary 
School on April 12, 1949 and later they 
were passed to the hand of Mr. Yoshi- 
katsu. SuHimaoxa of the. Yokohama 
National University, who was-in the 
course of the stratigraphic field work 
around Chiyo-mura. ‘These fossil crabs 
were studied by Dr. Tune Saxar and 
Dr. Tokio Suixama of the Yokohama 
National University who determined 
them as anew genus and a new species, 
““Tiyocarcinus bifidus”, though their 
detailed description was not given. 

The writer visited the locality of the 
fossil crabs, in spring of 1956, observed 
the occurrence, and collected other 
species of fossil crabs. The fossil crabs 
are well preserved, showing their fine 
structures, and belong to the Paratymo- 
lus, which has hitherto never been 
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reported as a fossil. 
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Family Majidae Arcockx 
Subfamily Inachinae Arcocx 
Genus Paratymolus Miers, 1879 


Miers, J. Edward. 1879, On a Collection of 
Crustacza made by Capt. H.C. St. Joun, 
R.N., in the Corean and Japanese Seas, 
Proc. Zool. Soc. London, pp. 21, 45, and 
46, Pls Ils Pigen6: 

SaKal, T., 1988, Studies on the Crabs of Japan, 
III, Brachygnatha, Oxyrhyncha, pp. 207— 
209, Pl. XXI, Figs. 1 and 2. 


A Miocene Fossil Crab, Paratymolus yabei n. sp. from Nagano Prefecture. 20 


Paratymolus yabei, n. sp. 
Pl. 5, Figs. 2—8, Text-fig. 1 


Carapace elongate pentagonal and 
postero-lateral borders of the carapace 
longer than the antero-laterals. The 
ratio of length to width is 5:4. Surface 
uneven and regions indistinct. Rostrum 
large and acutely bilobated. The eye- 
stalk is exposed. Two strong spines at 
the antero-lateral border, one on the 
anterior angle of the hepatic region is 
larger and another smaller one behind 
of it is acute and directing forward. 
The postero-lateral parts of the carapace 
are not completely preserved. Proto- 
gastric region and the anterior part of 
the meso-gastric region are covered with 
granules, The granules on the former 
region are round and larger than those 
on the latter. Epi-branchial and meso- 
branchial region are also covered with 
small granules. Granules on the postero- 
branchial region are obliquely oblong, 
and under magnification, these oblong 
granules have two or three small granu- 
les on-the crests. 

Antero-lateral, lateral, posterior part 
of the postero-lateral and posterior bor- 
der are rimmed with granules. Antenna 
seems to be long. ‘Thoracic sternum is 
relatively narrow. Chelipeds are mode- 
rate in size, fingers are longer than 
manus, movable finger with three or four 
blunt teeth, narrower than immovable 
finger, and has a longitudinal row of 
granules on its outer-upper part. Carpus 
of the cheliped has a spine on its inner 
distal angle. Pereiopods long and 
slender, merus long and broad, with a 
longitudinal. groove on-its postero-outer 
part; carpus short, propodus broad at 
its distal. half, shorter than dactylus; 
dactylus narrow. The first. and fourth 
pereiopods are longer than the second 
and the third: Minor structure of the 


compound eye is well preserved, and 
square facets are about 20m in diameter. 

Dimensions (in mm):—Length of 
carapace, 8-9; with of carapace, 6-7; 
length of cheliped, 4; length of appen- 
dage, 10-13. 

Locality and geological horizon :— 
North cliff in the ground of the Chiyo 
Primary School, Yonekawa, Chiyo-mura, 
Shimoina-gun, Nagano Prefecture, IGPS 
loc. no. N-5, lat. 35° 25/ 2” N., long. 137° 
51’ 58”. 6 E., middle part of Yonekawa 
formation, Tomikusa group Miocene. 

Repository :—IGPS coll. cat. no. 79485. 

Occurrence and preservation :—There 
are about twenty specimens in the slab 
which is 65mmx195mm in size. The 
lithology of the slab bearing the fossil 
crab, is dark brownish gray fine siltstone. 
Laminations are indistinct and perhaps 
very thin, about 2mm. thick. Between 
the natural parting, the rock is massive 
and has concoidal fracture. Most of the 
specimens are the impressions of the 
carapaces and some of them have been 
doubly pressed by its theracic sternums. 
with the abdominal somites on the 
impression of the carapaces. The fossils 
occur within so uniform and homogene- 
ous matrix that the minor structure 
such as the compound eye is well 
preserved, and the carapaces have 
retained some of its original relief. 
Some specimens show the sternums with 
the abdomens of male, which are repla- 
ced by the carbonate material. Depres- 
sion of the sediment has produced 
considerable spreading and distortion. 
Some of the specimens compressed 
obliquely and the sternums with the 
abdominal somites are displaced from 
the impressions of the carapaces, but 
the directions of the displacements are 
not constant. 

The impressions of carapaces are 
separated from their sternums and 


aw. 
‘a 


28 Rikizo IMaIzuMI 


Text-figure 1—Pavatymolus yabei, n. sp., showing dorsal view, the 
same specimen as figured in pl 5, Fig. 4. 


abdominal parts, and therefore the 
specimens bearing ventral parts must 
have their impressions of cCarapaces 
under the vential surfaces. Regardless 
of whether the specimens show their 
dorsal views or their ventral views, the 
fossil crabs on the handspecimen always 
lay their outer surfaces of carapaces 
down on the surface of the slab. It is 
concluded from this fact that these 
fossil crabs had been living on some 
plane of sediments, and were embedded 
later without an upside down arrange- 
ment. Almost all the specimens have 
their appendages. These facts suggest 
that they were rapidly embedded in the 
sediments after death without agitation. 

The field observations show that the 
horizon of the fossil crabs, Paratymolus 
yabei is restricted to two or three met- 
res in thickness, probably, in the middle 
part of the Yonekawa formation. The 
fragments of the appendages of the 
fossil crabs, Paratymolus yabei occur 
from two or three thickness of siltstone 
but such well preserved specimens as in 
this slab are limited to some parts of 


the thin laminae. These specimens of 
fossil crabs are the same in size or have 
attained the same stage of growth. 
These grouped assemblage of the fossil 
crabs is thought to be resulted from 
their ecological condition. 

At the north cliff in the ground of 
the Chiyo Primary School (Fig. 1), a 
white siltstone is exposed lying confor- 
mably on this dark brownish gray 
siltstone bearing Paratymolus yabei. 
Another species of the fossil crabs rarely 
occur here with accompanied with the 
abundant mollusc remains, such as 
Solemya tokunagai Y., and Yoldia 
(Yoldia) laudabilis Yoxw., Linthia nippo- 
mica YosHiwara, and plant impressions 
such as Acer, Quercus, and algae. 

Callianassa sp. aff. inornata Nacao 
and Huzioxa was reported from the 
Arakida formation, which is correlated 
to the Yonekawa formation, at Idozawa, 
Furujyo, Tomikusa-mura, Shimojna- 
gun,*! (Suixama, 1954, p. 87, Pl. VII, 
Fig. 6, List 16). The carpus of this 
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A Miocene Fossil Crab, Paratymolus yabei n. sp. from Nagano Prefecture. 29. 


specimen is shorter than the manus, but 
Callianassa inornata has the carpus of 
the cheliped that is longer than the 
manus. This specimen is nearer to 
Callianassa titaensis Nacao than to 
Callianassa inornata, and the specimen 
perhaps may belong to a new species 
different from these species. Tymolus 
sp. also was reported from the Awano 
formation, which conformably overlies 
the Arakida formation, at Shonosawa, 
Mombara, Tomikusa-mura, (SurKama, 
1954, PLO VAL ris. 7, ust 16).*2.. -This 
specimen seems to belong to Tymolus 
kamadait Imaizumi, collected from the 
Miocene Numanouchi formation, at east 
cliff of Kosuganotsutsumi, Takaku-mura, 
Iwaki-gun, Fukushima Prefecture and 
Misaki, Ena-machi, Iwaki-gun.* 

Remarks :—From Japan, two Recent 
species of the Paratymolus have been 
known, Paratymolus pubescens Mirrs, 
1879 and Paratymolus sexspinosus Miers, 
1884. The former is known from various 
parts of the sea bottom, 10 to 100 metres 
deep, south of the Tokyo Bay, Sagami 
Bay, Izu Peninsula of Shizuoka Prefec- 
ture, Mie Prefecture; Kagoshima, Naga- 
saki, coast of Kyushu and to Thursday 
Island, northern extremity of Queensland, 
and the Gulf of Siam, and the latter 
from rocky or weedy ground, not far 
from the shore line, Shimoda of Shizuoka 
Prefecture, India and Australia. 

The rostrum of Paratymolus pubes- 
cens is larger than that of Paratymolus 
sexspinosus, which is indistinctly biloba- 
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ted, but is smaller than one of Paratymo- 
lus yabet.. The eyestalks of Paratymolus 
pubescens is longer and slender than 
those of Paratymolus sexspinosus, and 
those of Paratymolus yabei are long and 
stout. 


The anterior hepatic spine of Paraty- 
molus pubescens is smaller than the 
posterior one, which is large and acute, 
but in Paratymolus yabei, the anterior 
one is larger and broad at its base and 
the posterior one acute and directing 
more forward than the one of Paraty- 
molus pubescens. 


In Paratymolus sexspinosus, there are 
two projections on the hepatic region 
and the anterior projection is larger 
than the posterior one. In the general 
outline of the carapace, which is more 
important feature than the eyestalk or 
the sizes of lateral spines, Paratymolus 
yabei is nearer to Paratymolus pubescens 
which is far longer than width and of 
which one specimen is 7.5mm in length 
and 6mm in width. Paratymolus sex- 
spinosus is slightly longer than wide, 
of which one specimen is 10mm in 
length and 9.5mm in width. The 
anterior width of the carapace of 
Paratymolus pubescens is almost the 
same as the width of the _ postero- 
lateral part but the anterior one of 
Paratymolus sexspinosus is wider than 
the postero-lateral part of the carapace. 
In these features, Paratymolus yabei is 
more nearer to Pavratymolus pubescens 
than to Paratymolus sexspinosus. These 
relations of the features suggest, 
hypothetically the following phylogeny 
about these three species. 


Paratymolus pubescens 


--Paratymolus sexspinosus 
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Paratymolus pubescens has more close 
relations of the phylogeny to Paratymo- 
lus yabei than to Paratymolus sexspino- 
sus, and the latter is the one that has 
not evolved from Paratymolus pubescens 
but branched from Paratymolus yabei, 
as the time of tremble, as Paratymolus 
pubescens evoluted from Paratymolus 
yabet. 

The eyestalk of crab is related to the 
hormone gland controlling the ecdysis 
and comparatively important organ. 
One can see the orthogenetic change of 
the eyestalk among these three species, 
that is, in Paratymolus yabei the eyes- 
talk is large, in Paratymolus pubescens 
eyestalk is slender and in Paratymolus 
sexspinosus it is small. There is no 
such relation as above described in the 
subordinate feature as the lateral spines. 
Square facets of the compound eye of 
Paratymolus yabei are about 20m in 
diameter and smaller than the facets of 
the compound eye of Astacus spiniro- 
strius, which the writer has reported 
1938 from the Lycoptera davidi forma- 
tion, Upper Jurassic or Lower Cretace- 
ous, at Nieshutsekow, near Lingyuan, 
Jehol, (Imaizumi, 1938, Pl. XXIII, Fig. 
10); the diameters of the square facets 
are about 50m. 
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Explanation of Plate 5 


Figure 1. North cliff of the ground of Chiyo Primary School, Yonekawa, Chiyo-mura, Nagano 


Prefecture. 
‘Figures 2-8. Paratymolus yabei, n. sp. 
2. Slab bearing specimens, nat. size. 


3. Well preserved specimen showing dorsal view, in the left of the slab, x3. 
4. Impressions of carapaces, showing dorsal views, specimens in a part, a little to the 


center of the slab, x8/3. 


5. A specimen showing ventral view in the right of the slab, x3. 


> 


A specimen showing ventral view in the right of the slab, x 8/3. 


7. Fragments of a cheliped and an anterior part of carapace with eyestalks, in the right 


lower border of the slab, x2, 


8. Square facets of compound eye of the same specimen as figured in fig. 7, x18. 


R. Imaizumi: Paratymolus yabei, n. sp. Plate 5 
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The gerius Amussiopecten has been 
reported from many localities of Japan 
and Formosa (Text-fig. 1). 

Amussiopectén praesignis (YoKoya- 
MA) was first described by M. Yoxoyama 
in 1922 from an unknown locality. In 
1926 he pointed out ‘‘that its locality 
lies somewhere in Southern Totomi”, 
Shizuoka Prefecture. This species is 
also recorded by the same author from 
the Lower Byoritsu beds in. Taiwan 
(1928) and Tonohama in Tosa (1929). 
As was pointed out by T. Kuropa (1931), 
the specimen recorded from the former 
locality should be referred to another 
species. In 1932 S. Nomura and H. Nu- 
no reported the present species from 
the Nawachi gold mine, Izu Peninsula, 
but this specimen also represents ano- 
ther species. S. Nomura and N. Zrnso 
recorded this species from the Shimaziri 
beds, Okinawa in 1936. Y. Oruxa also 
reported the present species from the 
Tanna tunnel, Shizuoka Prefecture 
(1933), northern foot of Mt. Minobu, 
Yamanashi Prefecture (1934), and south 
of Murono, Shizuoka Prefecture (1938), 
but the specimens from the second 
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locality should be referred to another 
species. 

Amussiopecten planicostulatum (No- 
mMuRA and Nino) was first described by 
S. Nomura and H. Nirno in 1932 from 
the Shirahama group at Ichiya near 
Yugashima, Izu Peninsula, but no subse- 
quent record of occurrence has been 
published. 

Amusstopecten yabei (Nomura) was 
first described by S. Nomura in 1933 
from Taiwan. 

Recently, T. Sauro (1955) described 
Amussiopecten hyugaensis Suutro and 
Amusstopecten praesignis (Yokoyama) 
from Hyuga, Miyazaki Prefecture, and 
discussed their stratigraphic significance. 

Thé writer studies some specimens 
of Amussiopecten praesignis which are 
ptobably topotypes, many individuals of 
“ A. praesignis” and some of “ Pecten 
titomiénsis Oruxa” from the southern 
foot of Mt. Minobu, Yamanashi Prefec- 
ture, and some of A. planicostulatum 
from ‘Abuzuri, Zushi City, Kanagawa 
Prefecture. 

As the result of his study, it becomes 
clear that the topotype specimens of 
“ Pecten titomiensis Oruxa” represent 
Amussiopecten iitomiensis (Oruxa), 
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Text-figure 1. Map showing the distribution of the genus Amussiopecten in Japan and Formosa. 


O: A. praesignis (YOKOYAMA). : 


A. iitomiensis (OTUKA). 
(Nomura and Nino). A: A. yabei (NomurRA). 1. 


@: A. planicostulatum 
Shizukawa sandstone. 2. Zushi 


formation. 3. Yugashima group. 4. Shirahama group. 5. Hamaishidake conglomerate. 


6. Dainichi sand. 7. Tonohama group. 
10. Shimaziri beds.* 11. Byoritsu beds. 


8. Takanabe formation. 


9. Miyazaki group. 


* It is questionable whether these specimens can be assigned to Amussiopecten praesignis 


(YOKOYAMA). 


including the individuals from the 
northern foot of Mt. Minobu which Y. 
Oruxa (1934, 1936) once assinged to A. 
praesignis, and that Amussiopecten 
hyugaensis Suutro is a synonym of this 
species. 

In this paper the writer discusses 
the above mentioned four species and 
clarifies their variations and interspecific 
relationships. 
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Amussiopectan iitomiensis (OTUKA) and Its Allies from Japan 


Family Pectinidae 
Subfamily Amusiinae 
Genus Amussiopecten Sacco, 1897 
Amussiopecten praesignis (Yokoyama) 
Pl. 7, Figs. 5, 6. 


1922 Pecten praesignis, YOKOYAMA, Jour. Geol. 
Soc. Tokyo, vol. 29, no. 530, pp. 1-2, pl. 
5, figs. 1-8. 

1926 Pecten praesignis, YOKOYAMA, Jour. Fac. 
Sci., Imp. Univ. Tokyo, Sec. 2, vol. 1, pt. 
9,. pp. 357-358, pl. 40, figs. 4,2; pl. 41, 
fig. 1. 

1931 Amussiopecten praesignis, KURODA, Venus 
vol. 3, appendix, pp. 76-77, fig. 80. 

1938 Amussiopecten praesignis, OTUKA, Jour. 
Fac. Sci.. Imp. Univ. Tokyo, Sec. 2, vol. 
Spt..1, pp.6=%plh Ay figs 2: 

1955 Amussiopecten praesignis, SHUTO, Trans. 
Proc. Palaeont. Soc. Japan, N.S., no. 20, 
pp. 103-104, pl. 17, figs. 1, 3. 


The six specimens collected by the 
writer and his friends from the Dainichi 
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Shell large, rather thin, longer than 
high, orbicular in outline; right valve 
more convex than the left; both valves 
radiately ribbed. Right valve equilateral,. 
with 16-17 broad, elevated, flat-topped, 
straight ribs, which become gradually 
lower towards the ventral and the lateral 
margins, and sometimes bifurcate at the 
lateral borders and sometimes are 
Single; interstices narrower than ribs 
themselves; internal ribs 13 pairs in 
number, wide and flat at the beginning 
but later becoming prominent and con- 
cave to have prominent ridges on both 
sides; interstices becoming as wide as 
the ribs at the ventral border. Growth 
line weak but distinct. Ears subequal; 
anterior ear being somewhat wavy and 
with weak but distinct byssal notch. 
Hinge line wing-like. Left valve almost 
flat, ornamented with external and 
internal ribs and growth lines; external 
ribs rounded and as wide as interstices. 


sand, Shizuoka Prefecture take the The measurements are shown in 
following description. Table 1 Gn mm.). 
Table 1 
Hi - No. of | Apical 
Reg. No. |  L. H. D. ee H/L | D/L | Hinge/L | ‘pine ETE Valve 

5391 104, 102 14 46 298 Fale) - 44 ily 127 R. 
5392 93 80 48 . 86 .09 Be, 16 We R. 
5393 114 108 295 BO R. 
5394. 66 64 10 97 Ailes} Re 
5395 84 73 8 36 .87 .10 -43 16 120 R. 


Remarks :—This species is character- 
ized by the rather thin, large shell which 
is provided with 16-17 elevated, flat- 
topped, bifurcating, radial ribs which 
have prominent ridges on both sides. 
The ribs become obsolete towards the 
ventral and the lateral margins and are 
broader than the interstices. The 
umbonal angle exceeds 120 degrees. It 
is noteworthy that the bifurcating ribs 
are hardly recognized in one specimen 


and the ratio of height to length of the 
shell varies between .86 and .98. ' 

The specimen figured by M. Yoxo- 
yama (1928) from Lower Byoritsu beds 
should not be included in this species, 
as was suggested by T. Kuropa (1931). 
The specimens reported by Y. Oruxa 
(1934) from the Shizukawa formation 
should be assigned to A. zttomiensis 
(Oruxa), and the one recorded by S. 
Nomura and H. Nuno from the Nawachi 
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gold mine may be also included in A. 
titomiensis. 

Locality and horizon :—In the tunnel 
near Nishiyama, Haranoya-mura, Ogasa- 
gun, Shizuoka Prefecture; Dainichi 
sand. 

Repository :—The Geological and 
Mineralogical Institute, Tokyo Univer- 
sity of Education. Reg. No. 5390-5395. 

Distribution* : — 1)  Hamaishidake 
conglomerate, Shizuoka Prefecture; 2) 
Tonohama group, Kochi Prefecture; 
3) Takanabe member, Miyazaki Prefec- 
ture: 


Amusstopecten planicostulatum 
(Nomura and Nuno) 


ei SGy COA. 


1932 Pecten planicostulatus NomurRA and Ntit- 
NO, Sci. Rep., Tohoku Imp. Univ., 2 nd. 
SCysad0L, Tomn0:'3, Dealivs ple L2e figs: 
ZO ANE. 

1952 Amussiopecten planicostulatum, HatTat 
and NisHiyaMa, Sci. Rep., Tohoku Imp. 
Univ., Spec. Vol., No. 3, p. 116. 


The original description of Amus- 
siopecten planicostulatum (Nomura and 
Nino) is as follows. 

“Shell large, about 110 mm. in height, 
compressed, length nearly equal to 
height, subequivalve, subequilateral ; 
sides straight, with margins smooth; 
umbonal angle about 110 degrees. Test 
rather thin. Right valve ornamented 
by 18 low, rounded, subequal ribs which 


* This species was reported from the 
Neogene of Tanna tunnel (OruKa 1933) 
and from the Shimaziri beds (Nomura 
and ZInBo 1936), but thes2 specimens 
were not figured, so it is questionable 
whether they can be assigned to this 
species. 


are sometimes dichotomous or bran- 
ching; in some specimens the ribs are 
almost obsolete near the ventral mar- 
gin; interspaces subequal, very shallow, 
much narrower than the ribs, rarely 
provided with interstitial riblets; whole 
surface covered by numerous fine growth 
lines and a few stronger periodic ones; 
hinge line less than one-half of disk- 
length. Ears subequal in length; ante- 
rior ear rounded in front and ornamen- 
ted by almost obsolete radials as well 
as concentric lines of growth; byssal 
notch rather shallow and broad; _ post- 
erior ear is obliquely truncated, orna- 
mented by only concentric lines. Left 
valve quite similar to the right except 
for almost unequal ears.” ©The four 
specimens of the right valve and a 
single one of the left which were .col- 
lected by the writer from the Zushi 
formation at Abuzuri, Kanagawa Prefec- 
ture take the following description. 


Shell large, rather thick, longer than 
high, orbicular in outline; almost equi- 
lateral and inequivalved ; umbonal angle 
110-120 degrees. Right valve with 15- 
18 broad, rounded, straight ribs, which 
become gradually obsolete towards the 
ventral and the lateral margins and are 
rarely provided with interstitial riblets; 
interstices much narrower than ribs 
themselves. Internal ribs with promi- 
nent ridges on both sides at the ventral 
side. The shell surface has fine distinct 
concentric lines near the ventral margin. 
Ears subequal and wing-like; anterior 
ear larger than posterior one. Byssal 
notch shallow but distinct. Imperfectly 
preserved left valve with low, rounded, 
radial ribs which are as wide as inter- 
stices and provided with interstitial 
riblets. _ Concentric lines are weak but 
distinct. 

The measurements are shown in 
Table 2 Gin mm.). 


Amussiopecten iitomiensis (OTUKA) and Its Allies from Japan 35 


Table 2. 

Reg. No. i Hoy Pe tee | H/L | -D/terleHingeye | No: oF eet Valve 
5397 | 104 90 7 .87 OTae 18 110 R. 
5398 =—s-s«o9 92 11 46 .98 ih 49 15 110 R. 
5399* | 91 87 9 48 96 .10 53 18 120 R. 
5400 | 106 95 9 55 .90 09 52 17 120 R. 


_Remarks :—This species is characteri- 
zed by the rather thick, large shell which 
is provided with 15-18 low, rounded, 
radial ribs and with interstitial riblets 
on the left valve. The ribs become 
obsolete towards the ventral and the 
lateral margins, and are much broader 
than the _ interstices. The umbonal 
angle is less than 120 degrees. 

The type specimens have sometimes 
dichotomous ribs which are never recog- 
nized in the present specimens from the 
Zushi formation. The left valve (Nomura 
and Nuno 1932, pl.-12, fig. 5) to which 
S. Nomura and H. Niro assigned their 
specimen may belong to the right valve. 

Amussiopecten praesignis (Yoxoya- 
ma) is closely allied to this species, but 
the former has more elevated, flat- 
topped, radial ribs, larger umbonal angle 
and broader interstices which are never 
provided with interstitial riblets. 

Locality and horizon :—Abuzuri, Zu- 


shi City, Kanagawa Prefecture; Zushi 
formation. 
Repository :—The Geological and 


Mineralogical Institute, Tokyo Univer- 
sity of Education; Reg. No. 5396-5400. 

Distribution :—Shirahama gtoup near 
Yugashima, Izu Peninsula. 


Amussiopecten yabet (Nomura) 


1928 Pecten (Amusium) praesignis, YOKOYAMA, 
Imp. Geol. Surv. Japan; Rep.. No. 101, p. 
96, pl. 15, fig. 1. 

1933 Pecten (? Amussiopecten) yabei Nomura, 
Sci. Rep., Tohoku Imp. Univ., 2nd Ser., 
WOE, HOR IND, th i BO ak PA key Sys 


The type specimens figured by S. 
Nomura afe ill preserved. S. Nomura 
pointed out that it is distinguishable 
from A. praesignis by the numerous 
internal ribs, however it may be sug- 
gested from Text-figure 2 that his 
specimens should be included in A. 
planicostulatum. 
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Text-figure 2. Variation diagram of the apical 
angle to the number of ribs with regard to 
right valves of four species of Amussiopecten. 
O: Amussiopecten praesignis (YOKOYAMA). 
x: A. utomiensis (OTUKA). @: A. plani- 
costulatum (Nomura and Nuno). A: A. 
yabei (NomuRA). 


* This specimen was collected by teachers 
of natural science at the Meguro Fourth 
Middle School in Tokyo, to whom the 
writer expresses his sincere thanks for 
their gift of it. 
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Amussiopecten titomiensis (OTuKA) 
Pi=6; Bigs. 15-2;°3)-4,-5, 65 =Pl-7, Fig.l. 


1934 Pecten iitomiensis OruKa, Jour. Geol. Soc. 


Tokyo, Vol. 41, No. 492, pp. 566-567, 
text-fig. 1. 
1934 Amussiopecten praesigne, OTUKA, ibid., Pp. 

567. 


1936 Amussiopecten praesignis, OTUKA, Geogr. 
Rev., Vol. 14, No. 12, p. 978. 

1952 Patinopecten iitomiensis, Hara and NistI- 
YAMA, Sci. Rep., Tohoku Imp. Univ., 2nd 
Ser., Spec. Vol., No. 3, p..110. 

1955 Amussiopecten hyugaensis, SHUTO, Trans. 
Proc. Palaeont. Soc. Japan, N.S., No. 20, 
pp. 105-108, pl. 16, figs. 1, 2, 3,4,5; pl. 
17; figs. 2, 4%. 


height 
(R. G. No. 1879) 50 
(CR. G. No. 1880) Die 


Specimen 1; 
Specimen 2; 


Ribs 14-15 in number. 

The apical portion of this species is 
flat and resembles Pecten laqueatus 
Sowrrsy. Ears are simple and trian- 
gular; byssal notch indistinct. Radial 
ribs rounded and become gradually 
flatter and obsolete towards the ventral 
and the lateral margins. The interstices 
narrower than the ribs themselves.” 


Y. Oruxa (1934) assigned some of 
the scallops from the Shizukawa for- 
mation to Amussiopecten praesignis 
(Yokoyama) and Pecten ittomiensis 
Oruxa, but as the result of the writer’s 
study, it becomes clear that they repre- 
sent the same species, Amussiopecten 
titomiensis (OrTuKA). 

The original description of “ Pecten 
titomiensis Oruxa” (in Japanese) is as 
follows. “This new species resembles 
Pecten naganumana Yoxoyama, but the 
former has a flatter and higher shell 
than the latter. Patinopecten yessoensis 
Jay is allied to the present species, which 
has narrower and shallower interstices. 

The measurements are as follows; 


length thickness 
47 6.5-5mm. (one valve) 
49 6.5mm. (one valve) 


The specimens collected by the writer 
from the Shizukawa sandstone take the 
following description. 

Shell large, rather thin, varying in 
outline from opithocline to prothocline 
through orthocline. Right valve a little 
convex, slightly curved near the beak, 
provided with 12-15 low, rounded, 
straight ribs, which become obsolete 


Explanation of Plate 6 


Fig. 1. Amussiopecten iitomiensis (OruKA), Topotype, Reg. No. 5312, Right valve; x1, Loc. near 
Kannon-bashi, west of Hayakawa-bashi, Nakatomi-machi, Minamikoma-gun, Yamanashi 
Prefecture. 

Fig. 2. Amussiopecten iitomiensis (OruKA), Reg. No. 5315, Right valve, x2/3, Loc. Osozawa, 
Nakatomi-machi, Minamikoma-gun, Yamanashi Prefecture. 

Fig. 3. Amussiopecten iitomiensis (OTUKA), Reg. No. 5316, Right valve, x1/2, Loc. Same as 
above. 

Fig. 4. Amussiopecten titomiensis (OruKA), Reg. No. 5317, Right valve, x2/3, Loc. West of 
Oharazima, Nakatomi-machi, Minamikoma-gun, Yamanashi Prefecture. 

Fig. 5. Amussiopecten iitomiensis (OTuKA), Reg. No. 5324, Inner surface of right valve, x 2/3, Loc. 
Osozawa, Nakatomi-machi, Minamikoma-gun, Yamanashi Prefecture. 

Fig. 6. 


Amussiopecten iitomiensis (OruKA), Topotype, Reg. No. 5311, Left valve, x1, Loc. Near 


Kannon-bashi, west of Hayakawa-bashi Nakatomi-machi, Minamikoma-gun, Yamanashi 
Prefecture. 


Plate 6 


Amussiopecten 


M. Akiyama 
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‘able 73. 

Reg. No.| L. | H. p. | Hinge | uy | Hinge/L gies Sn peer | Valve 
5311 48 50° 10 28 1.04 . 98 13 105 44 R. 
5312 42 48 22 1510 2b2 12 2 OD L. 
Boks 107 99 5B) 13 102 .62 R. 
5316 134 119 60 . 87 ~45 14 115 -43 Re 
5317 118 98 7 48 .83 41 15 120 46 R. 
5318 55 ial 120 ib, 
5319 89 76 8 . 84 14 205 .45 R. 
5320 52 Al 5 26 =o - 50 15 120 -40 R. 
5321 Gl 59 7 . 83 14 120 . 04 RG 
5322 62 49 5 26 oft) -42 13 120 42 RS 
5323 50 42 3 30 84 - 60 15 120 .49 R. 
5324 141 98 2 -70 13 137 58) RG 
5326 69 59 Uf .85 aks) ill . 40 R. 
5327 13 100 R. 
5328 45 45 1.00 12 110 . 38 R. 
as yZ9) 94 7p 37 . 76 see) 15 130 BOW R. 
5330 56 DG, 28 1.09 252 Wl 110 -47 L 
5332 35 35 4 20 1.00 14 100 . 50 R. 
5333 81 81 1.00 14 110 ee 46 Tee 


gradually towards the ventral and the 
lateral margins; interstices much nar- 
rower than ribs themselves. Internal 
ribs have inconstant width and promi- 
nent ridges on both sides near the 
ventral border. Concentric striations 
weak but distinct. Ears subequal, ante- 
rior one being somewhat wavy and with 
weak but distinct byssal notch. Hinge 
line wing-like. Left valve flat, orna- 
mented with 11-12 round-topped, radial 
ribs and a few interstitial riblets; 
interstices broader than ribs at the upper 
half of the disc; on the other hand, 
near the ventral side interstices as wide 
as ribs. : 

The measurements of the selected 
specimens are shown in Table 3 Cin 
mm.). 

Remarks :—This species is charac- 
terized by the rather thin, large shell 
which is provided with 11-15 rounded, 


straight, radial ribs. The ribs become 
obsolete at the ventral and the lateral 
margins, and are much broader than 
the interstices. The present species, as 
was pointed out by T. Suuro (1955), 
has variable characters. Above all, the 
shell outline varies from opithocline to 
prothocline through orthocline and from 
.33 to .62 in Inequilarity. 

Amusstopecten hyugaensis Suuto is 
synonymous with this species. 

A. praesignis (Yoxoyama) is Closely 
allied to the present species, but the 
latter has less numerous, rounded, radial 


* Inequilarity :—This term is proposed by 
the writer to express a degree of an 
inequilateral shell. We draw a perpen- 
dicular from the beak to length-line ab, 
where the point a is at the’ anterior, and 
call a point of intersection c. Here, ac/ 
L is defined as “ Inequilarity’’. 
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ribs which never split into riblets and 
the interstices are much narrower. 

A. planicostulatum (Nomura and 
Nuno) is also allied to the present 
species, but the latter has less numerous 
ribs which never split into riblets. 

Geological significance :—T. Suuro 
has stated that “A. hyugazensis” occurs 
from the lower part of the Miyazaki 
group in south-east Kyushu, while A. 
praesignis is found from the upper hori- 
zon of the Takanabe member. Consider- 
ing the above mentioned facts and the 
morphological relationship of these two 
species, it may be suggested that A. 
praesignis is derived from A. titomiensis 
(A. hyugaensis). If this is true, the 
Shizukawa sandstone (Oruxa 1955) in 
Yamanashi Prefecture which yields A. 
litomiensis may be Upper Miocene in 
_ age. Unfortunately, the writer has had 
no chance to examine A. praesignis (?) 
reported from the Sagara formation, but 
in the future, he wishes to collect and 
study those specimens and to clarify the 
phylogenetic relationship between A. 
praesignis and A. titomiensis. 

Y. Oruxa (1938) stated that the 
fauna occurring in association with A. 
praesignis and Venericardia panda 


(Yoxoyvama) is characteristic in the 
Lower Pliocene deposits along the Pacific 
coast of Japan. The genus Amussio- 
pecten, therefore. is to be considered to 
have valuable stratigraphic significance. 

Localities and horizon :—Osozawa and 
near Kannon-bashi in Nakatomi-machi 
and Oharazima in Minobu-machi, Mina- 
mikoma-gun, Yamanashi Prefecture; 
Shizukawa sandstone. 

Repository :—The Geological and 
Mineralogical Institute, Tokyo Univer- 
sity of Education. Reg. No. 5311-5313, 
5315-5324, 5326-5334. 

Distribution*:— Lower part of the 
Miyazaki group. 
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Amussiopecten iitomiensis (OTUKA), Reg. No. 5318, Left valve, 


x 2/3, Loc. Osozawa, 


Nakatomi-machi, Minamikoma-gun, Yamanashi Prefecture. 


Amussiopecten planicostulatum (NomuRA and Nuno), Reg. No. 5400, Right valve, x1/2, 


Loc. Abuzuri, Zushi City, Kanagawa Prefecture. 


Loc. Same as above. 


Same as above. 
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Amussiopecten planicostulatum (Nomura and Nino), Reg. No. 5396, Left valve, x1, Loc. 
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tunnel near Nishiyama, Haranoya-mura, Ogasa-gun, Shizuoka Prefecture. 


above. 


Amussiopecten praesignis (YOKOYAMA), Reg. No. 5392, Right valve, x1/2, Loc. Same as 
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Plate 7 
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Change in Constitution 


On the occasion of the Annual Meeting of the Palaeontological Society of Japan, held at 
Tokyo, February 9, 1957, it was decided upon to revise Article 1 and Regulation for Publication 
3 as indicated (in italic) below. : 

Article 1. Name. The Society shall be known as the Palaeontological Society of Japan. 
(“The Society is a section of the Geological Society of Japan” will be omitted.) 

Regulations for Publication. 

3. Manuscripts (includiue of text-figures, maps and tables) will be limited to 8 printed — 
pages (less than 18 type-written pages). 7 
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